Abstract. At present, the force assignment of communications countermeasure reconnaissance was decided by qualitative analysis method. In view of the limitation of the qualitative decision, minimized force of communications countermeasure reconnaissance was taken as the objective function, minimized watchers of every time bucket and maximized the duration time on every watcher were taken as the constraint condition, the mathematical model of forces optimization of communications countermeasure reconnaissance was built with linear programming, which was non-standard linear programming. And the mathematical model was solved by simplex method. The result of example showed that the forces optimization of communications countermeasure reconnaissance was valid, and could provide the scientific method for optimization the forces of communications countermeasure reconnaissance.
The Model of Forces Optimization of Communications Countermeasure Reconnaissance

Mathematical Model of Linear Programming
Linear programming [2] is a method to achieve the best outcome (such as maximum profit or lowest cost) in a mathematical model whose requirements are represented by linear relationships. Linear programming is a special case of mathematical programming (mathematical optimization). More formally, linear programming is a technique for the optimization of a linear objective function, subject to linear equality and linear inequality constraints. Its feasible region is a convex polytope, which is a set defined as the intersection of finitely many half spaces, each of which is defined by a linear inequality. Its objective function is a real-valued affine (linear) function defined on this polyhedron. A linear programming algorithm finds a point in the polyhedron where this function has the smallest (or largest) value if such a point exists.
Linear programs are problems that can be expressed in canonical form as [3] 
where xi represents the variables (to be determined), ci and bj are (known) coefficients, aij is a (known) matrix of coefficients. The expression to be maximized or minimized is called the objective function. The inequalities Ax ≤ b and x ≥ 0 are the constraints which specify a convex polytope over which the objective function is to be optimized. In this context, two vectors are comparable when they have the same dimensions. If every entry in the first is less-than or equal-to the corresponding entry in the second then it can be said that the first vector is less-than or equal-to the second vector.
The Linear Programming of Forces Optimization of Reconnaissance
The objective function and constraints to forces optimization of reconnaissance is linear, so it can be solved with linear programming. Assuming that z represents total quantity to reconnaissance forces, xi represents quantity to reconnaissance forces, which get to work at the start of time bucket i. And the total quantity to reconnaissance forces at the start of time bucket i contains the quantity to reconnaissance forces, which get to work at the start of time bucket i, and the quantity to reconnaissance forces, which get to work at the start of time bucket i-1, such as x1+x2≥25. The object of problem is to minimize the total quantity to reconnaissance forces, so the mathematical model is as follows:
min z x x x x     
In the mathematical model, the objective function is to minimize the quantity to reconnaissance forces, and the constraint condition does not contain identity matrix. So, the mathematical model for the linear programming is a non-standard form, and it can be transformed into a standard form through the following steps.
(1) maximizing the objective function The new objective function is built, which is the opposite number of original objective function. If the new objective function is to be maximized, it is equivalent to the original objective function, and the optimal solution of them are equal.
(2) building the identity matrix When the linear programming is to solved with simplex method, the identity matrix is needed in the constraint condition. In order to get initial feasible solution, the new variable is added in the equation of constraint condition, and the coefficient of new variable is setted with 1, and the identity matrix is created.
(3) Adjusting objective function After adding the new variables in the constraint condition, the new variables should be forced to zero. Then, the coefficient of new variables in new objective function are setted with -M, which is a large positive number. While there is optimal solution in new programme, the new variables to optimal solution will be zeros [4] .
According to the steps above all, the standard form linear programming could be built as follows: 
The Solution of Linear Programming based on Simplex Method
The linear programming will be solved with simplex method. According to the standard form of linear programming, the initial feasible solution could be got from constraint condition, and be written in the initial simplex tableau, which is shown in Table 2 . Table 2 . The initial simplex tableau.
The value of checking numbers, which are above zeros, are all equal. According to the change rule of feasible base to simplex method, the x1 is to entering variables, and , so the x10 is to leaving variables and the number 1 is to major element. The simplex tableau after changing base for the first time is shown in Table 3 . Table 3 . The simplex tableau after changing base for the first time. base  b  x1  x2  x3  x4  x5  x6  x7  x8  x9  x10  x11  x12  x9 10 0
The simplex tableau after changing base finally is shown in Table 4 . Table 4 . The simplex tableau after changing base finally. base  b  x1  x2  x3  x4  x5  x6  x7  x8  x9  x10  x11  x12  x6  15 The optimal solution is as follow: x1=35, x2=5, x3=15, x4=0
